Gelatin/chondroitin 6-sulfate microspheres for the delivery of therapeutic proteins to the joint.
To develop a biodegradable, inflammation-responsive microsphere system for the intraarticular delivery of therapeutic proteins. Microspheres were synthesized by complex coacervation. Radiolabeled protein release and microsphere degradation were assessed by exposing the microspheres to human synovial fluids (SF) and recombinant gelatinase. Microsphere degradation was confirmed by scanning electron microscopy (SEM). Microsphere biocompatibility was evaluated in vitro by incubating the microspheres with human synoviocytes, and in vivo by injection into mouse joints. Optimal microsphere formulation was developed. Significant (up to 100%) release of encapsulated protein occurred in SF samples with measurable metalloprotease activity, while release was minimal in SF with negligible activity. Dissolution of microspheres exposed to gelatinase was confirmed by SEM. Microspheres were found to be noncytotoxic in vitro, and noninflammatory in vivo. Microsphere encapsulation is an inflammation-responsive and biocompatible system of protein delivery that holds promise for use in the delivery of therapeutic proteins to the joint.